Characterization of the defects in the ATP lid of E. coli MutL that cause transient hypermutability.
Mutator strains spontaneously arise in bacterial populations under stress in an attempt to increase evolutionary adaptation. Inactivation of the ubiquitous DNA mismatch repair pathway, whose normal function is to correct replication errors and hence increase replication fidelity, is often the cause of the mutator phenotype. One of the essential genes in this pathway, mutL, includes a short tandem repeat that is prone to polymerase slippage during replication. While extensive work has established that this repetitive sequence is a genuine genetic switch, the mechanism of MutL inactivation remains unclear. This short tandem repeat is translated into a LALALA motif that resides near the ATPase active site of MutL. Therefore, changes in the length of this motif are presumed to alter the ATPase activity of MutL. We have engineered variants of Escherichia coli MutL with shorter/longer LALALA motifs and characterized their ATPase and DNA binding functions. We have found that the deletion or insertion of a single LA repeat did not compromise the structural integrity of the protein, nor did it affect MutS- or DNA-binding activity. However, it severely compromised ATP binding and, consequently, engagement of the N-terminal domains; both essential activities for proper DNA mismatch repair. These results are discussed in the context of the structure of MutL.